Abstract Aim-To investigate the possible role of the systemic IgA immune system in the pathogenesis of IgA nephropathy Methods-J chain mRNA expression in the IgA cells of the bone marrow was studied. Bone marrow trephine biopsy specimens from seven patients with IgA nephropathy and seven matched controls were examined by (1) non-isotopic in situ hybridisation (ISH) and (2) combined immunofluorescence and non-isotopic ISH to identify the plasma cell type. Serum polymeric IgA was also determined using standard high pressure liquid chromatography and sandwich enzyme linked immunosorbent assay. Results-Non-isotopic ISH revealed a similar number ofJ chain mRNA positive cellslunit length in biopsy specimens from patients (16.5 + 2-7 cells/mm) and controls (17.7 + 2 4 cells/mm). Combined immunofluorescence and ISH revealed a greater proportion of J chain mRNA positive IgA cells in patients (7-6+1-45%) compared with controls (3 + 0.8%). Serum polymeric IgA was similar in both patients (91 + 22 mgIl) and controls (77 + 24 mg/l).
IgA nephropathy is a common form of glomerulonephritis characterised by the The protocol for non-isotopic ISH on decalcified tissue was adapted from techniques we have previous reported for use with paraffin wax embedded, non-decalcified specimens.22 25 RNase free reagents and glassware (diethylpyrocarbonate (DEPC) treated; Sigma, Poole, Dorset, UK) were used throughout. Slides were dewaxed with fresh xylene (2 x 3 minutes) and rehydrated through industrial methylated spirit (IMS) 99% (2 x 3 minutes), IMS 95% (2 x 3 minutes). Pretreatments included protein digestion with proteinase K (2-10 jig/ml). Samples were post-fixed with 0-4% paraformaldehyde in 1 x phosphate buffered saline (PBS)/DEPC for 10 minutes, and then acetylated with 0-25% acetic anhydride. Slides were then washed in DEPC water and returned to 1 x PBS/DEPC. Slides were hybridised overnight at 37°C after a 15 minute "hot-start" at 900C (to destroy endogenous alkaline phosphatase). Hybridisation solution contained 20 ng/ml probe, 600 mM NaCl, 50 mM Tris (pH 7 5), 0-2% bovine serum albumin, 1% sodium dodecylsulphate (SDS), 1% polyvinylpyrrolidone (40 kDa), 1% Ficoll (400 kDa), 0-1% sodium pyrophosphate, 5 mM EDTA, 10% dextran sulphate, and 30% formamide.
Posthybridisation washes were as follows: 2 x standard saline citrate solution (SSC; 150 mM NaCl, 15 mM trisodium citrate, pH 7 0.)/30% formamide (2 x 10 minutes); 2 x SSC at room temperature (2 x 10 minutes); and 15 minutes in neat sheep serum. Slides were incubated with alkaline phosphatase labelled sheep polyclonal digoxigenin antibody (Boehringer Mannheim) diluted 1 in 600 in sheep serum for 30 minutes. Specimens were then washed in blocking solution, triethanolamine buffered saline, 0 1% Triton-X-100, 3% bovine serum albumin (2 x 5 minutes), immersed in buffer 3 (0 1 M Tris/HCl (pH 9-5), 01 M NaCl, 0 05 M MgCl2) ( Serum IgA was measured by radial immunodiffusion as previously reported.'9 Percentage monomeric and polymeric IgA concentrations in serum samples were estimated. Serum samples were passed through a Superose 6 gel filtration column on a high pressure liquid chromatography system using phosphate buffer, and fractions containing polymeric and monomeric IgA were collected. This procedure was calibrated using commercially purified IgA myeloma proteins (The Binding Site, Birmingham, UK). IgA concentrations in the fractions were measured by sandwich enzyme linked immunosorbent assay as described previously.26
MICROSCOPY
Ultraviolet microscopy was performed using a Nikon Optiphot microscope. After initial study with non-isotopic ISH alone all J chain mRNA positive cells within each biopsy specimen were counted. The length ofeach biopsy specimen was then measured directly using an eyepiece graticule and low magnification. After simultaneous non-isotopic ISH and immunofluorescence each IgA cell within the specimen was examined in turn in a systematic manner under ultraviolet light (490 nm) with the aid of a grid-graticule. Expression of J chain mRNA was then determined by viewing the cell under bright field illumination. Cells were counted by a single observer on coded specimens, thus blinding the observer to the source of each specimen. (fig 3) .
A greater proportion ofIgA plasma cells were J chain mRNA positive in patient (7-1 + 1-45%) compared with control (3 + 0-8%) trephine biopsy specimens (p<004) (fig 4) . script submitted) and on decalcified specimens. ISH on decalcified tissue is hampered by the fact that mRNA tends to degrade during the decalcification process. Our preliminary studies suggested that decalcification with EDTA at neutral pH gave much better results than decalcification with acid, confirming the previous findings of other authors. 27 We also found that non-isotopic ISH on bone marrow trephine biopsy specimens produced a significant amount ofbackground staining, which was only eliminated after the addition of an acetylation step to the specimen pretreatment protocol and incubation ofthe antidigoxigenin antibody with sheep serum during the detection step. We have found the technique robust and reliable on tissue up to four years old. This is the first report of the demonstration 
